Ouf reference:- 
Application No.: 
Attorney Name: 



Your reference: 



032^.0016EA1 
2403-230362EA/063 
200401548 
Elena E. Nazina 



OGORODISSKY 
& PARTNERS 



Page 1 of 1 



OUR COMMENTS 



We have prepared and filed a response to the Official Action and enclose herewith an English 
version of the set of claims as filed with the response. We draw your attention to the amendments 
made by us ( which are italicized) in the set of claims in order to maintain the term "comprising". We 
have added the term "material comprising" after the words " made of in claims 1, 10, 21, 28, 29, 33. 
Your proposal to make independent claim 29 dependent on claim 1 seem to make no sense therefore 
we decided to maintain claim 29 as originally filed and adding the expression "a material comprising". 

Patent Attorney 
Nina V. Arkhiptseva 



! Ill It II II II 111 Mill llll 1 II . M 

00 0 2 9 7 * 985 



03234.0016EA1 
2403-230362EA/063 

AMENDED CLAIMS AS FILED WITH THE LAST RESPONSE 



1 . A fuel cell or battery device comprising an electrode and/or a bipolar plate made 

of a material comprising sulfonated particulate carbonaceous material. 

2. The device of claim 1, wherein the carbonaceous material comprises carbon black. 

3. The device of claim 1, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, fullerenic material, finely divided carbon, or a mixture thereof. 

4. The device of claim 1, wherein the sulfonated carbonaceous material comprises a 



plurality of sulfonate substituents of the general formula -SO3M surface-bonded 
thereto, wherein M is hydrogen or a cationic species, and wherein the surface atomic 
concentration of sulfur present within the surface bonded SO3M moieties, measured 
by XPS, is greater than or equal to [approximately] 0.25% relative to the total 
surface atomic concentration of the carbonaceous material. 

5. The device of claim 4, wherein the surface atomic concentration of the sulfur is in the 
range of from about 0.25% to about 5.0%. 

6. The device of claim 4, wherein the surface atomic concentration of the sulfur is in the 
range of from about 0.35% to about 5.0%. 

7. The device of claim 4, wherein M is a cationic species of sodium, potassium, lithium, 
or ammonium. 

8. The device of claim 1, wherein the carbonaceous material is less than [about] 98% of 
the composition. 

9. The device of claim 1, wherein the carbonaceous material is [about] 50% to [about] 
80% of the composition. 

10. The device of claim 1 , wherein the electrode and/or the bipolar plate is further 
made of [comprising] a material comprising a conducting polymer. 

1 1 . The device of claim 10, wherein the conducting polymer contains a hetero atom. 

12. The device of claim 10, wherein the conducting polymer comprises poly aniline, 
polypyrrole, polyfiiran, polythiophene, or a mixture thereof. 

13. The device of claim 10, wherein the conducting polymer comprises polyaniline, 
polypyrrole, polyfiiran, polythiophene, poly(p-phenylene-oxide), poly(p-phenylene- 
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sulfide), a substituted conducting polymer thereof, or a mixture thereof. 

14. The device of claim 11, wherein the hetero atom is N, O, or S. 

15. The device of claim 11, wherein the hetero atoms are [about] 0.2 to [about] 15% of 
the composition according to XPS data. 

16. The device of claim 10, wherein the conducting polymer is greater than [about] 0% 
and less than about 100% of the composition. 

17. The device of claim 10, wherein the conducting polymer is [about] 2% to [about] 
50% of the composition. 

18. The device of claim 10, wherein the conducting polymer is [about] 20% to [about] 
50% of the composition. 

19. The device of claim 10, wherein the polymer is grafted to the particulate sulfonated 
carbonaceous material. 

20. The device of claim 10, wherein the polymer coats the sulfonated carbonaceous 
material. 

21. The device of claims 1 or 10, wherein the electrode and/or the bipolar plate is 
further made of [comprising] a material comprising a metal. 

22. The device of claim 21, wherein the metal comprises platinum. 

23. The device of claim 21, wherein [about] 2% to [about] 80% of the composition is the 
metal. 

24. The device of claim 21, wherein [about] 2% to [about] 60% of the composition is the 
metal. 

25. The device of claim 21, wherein [about] 20% to [about] 40% of the composition is 
the metal. 

26. The device of claim 21, wherein the metal is uniformly distributed on the surface of 
the material. 

27. The device of claim 1 , further comprising an electrolyte membrane. 

28. The device of claim 27, wherein the electrolyte membrane [is Nafion®] is made of a 
material comprising a polv(perfluorosulfonic) acid . 

29. Tho device of claim 1, wherein the dcv i^#4# A fuel cell comprising an anode 
and/or a cathode made of a material [A fuel cell comprising an anode, a 
cathode, and a proton exchange membrane, wherein the anode and/or cathode 
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comprises a composition comprising] comprising a sulfonated particulate 
carbonaceous material. 

30. The fuel cell of claim 29, wherein it is further made of a material compris/«g a 
conducting polymer. 

3 1 . The fuel cell of claim 30, wherein it is further made of a material comprismg a 
metal. 

32. The fuel cell of claim 31, wherein the metal comprises platinum. 

33. A capacitor device comprising an electrode made of a material [a composition 
comprising] comprising 

a sulfonated particulate carbonaceous material, and 
a conducting polymer. 

34. A composition comprising 

a sulfonated particulate carbonaceous material, and 
a conducting polymer. 

35. The composition of claim 34, further comprising a metal. 

36. The composition of claim 35, wherein the metal comprises platinum. 

37. The composition of claim 34, wherein the carbonaceous material comprises carbon 
black. 

38. The composition of claim 34, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, flillerenic material, finely divided carbon, or a mixture thereof. 

39. A method for preparing a particulate carbonaceous material composition with 
enhanced electronic and protonic conductivity comprising 

sulfonating a particulate carbonaceous material and then 

coating a conducting polymer on, or mixing a conducting polymer with, or grafting a 
conducting polymer to the sulfonated particulate carbaneceous material. 

40. The method of claim 39, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, fullerenic material, finely divided carbon, or a mixture thereof. 

41. The method of claim 39, wherein the carbonaceous material comprises carbon black. 

42. The product produced by the method of claim 39. 
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3a*BKa Ha naTeHT W 200401548 
Ham » 2403-230362EA/063 
flaTa BbiHeceHHH 3anpoca:3 wsojih 2006 r 
McnojiHMTejib : ApxMngeBa H . B . , Ten .: 937-11-41 

OTBET HA 3AnPOC 

3a*BWTejTb 03HaK0MMjicH c YBeziOMJieHHeM 3KcnepTM3bi vl cooSmaeT 

cjie^yiomee . 

3aHBHTejib npe^CTaBJineT yTO^HeHHyio $opMyjiy M3o6peTeHMH, b KOTopyio 

BHeceHH nOfl^epKHyTbie M3MeHeHMH B COOTBeTCTBMM C TpeSOBaHMHMM 

SKcnepTa. B nyHKT 1 bhscbho yKa3aHne Ha SJieMeHT ycTpowcTBa, KOTopbiM 
BbinojiHeH M3 MejiKOflwcnepcHoro yrjiepo^Horo MaTepwajia. To ace c^ejiaHO mb 
nyHKTe 33, KOTopbiii othocmtch k KOHfleHcaTopy. YTO^HeHMH , BBeaeHHbie b 
nyHKT 1, HMeiOT noflTBep^eHwe b onwcaHMM Ha CTp. 31, CTpoKa 15 n Ha 
CTp. 35 , CTpoKa 13. nyHKT 7 HBjineTC* 3aBHCMMbiM ot nyHKTa 4, rjje 
yKa3aHO, xjto cyjib^HpoBaHHbiM yrjiepoAHbrfi MaTepnaJi cojjepacMT MHoacecTBO 
cyjib$OHaTHbix 3aMecTMTejiew oCmeii $opMyjibi -S0 3 M, nosTOMy coBepuieHHO 
hcho, ^to o3Ha^aeT «M». nyHKTbi 10, 21, 2 7 ncnpaBJieHbi b cootb6tctbmm 
c TeM, KaK 6buio c^ejiaHO b nyHKTe 1. O^aKO b nyHKTe 27 ^onojiHMTejibHO 
OTpa^KeH npw3HaK 3jieKTpoJiMTHOM MeMSpaHbi, TaK KaK aKKyMyjiHTop He 
o6H3aTejibHO co^ep^KKiT sjieKTpojiMT b BMfle MeMCpaHbi, h nosTOMy apryMeHTbi 
SKcnepTa oTHOCMTejibHO nyHKTa 27, oTMe^jeHHbie mm ot pyKH b $opMyxre 

M306peTeHMH, npMJIOKeHHOH K yBeflOMJieHHK), HBJI«K>TCfl HeoSOCHOBaHHHMM. B 

nyHKTe 2 8 TepMMH "Nafion" yTO^HeH vi 3aMeHeH Ha TepMMH 
«nojnn (nep$Topcyjib$oHOBa«) KncjioTa», KaK yKa3aHO b onHcaHm* Ha CTp. 
6, CTpoKa 20-23, r«e oTMe^aeTCH, ^to "Nafion" HBJi^eTCH onpeaejieHHHM 
coptom nojiM (nep$Topcyjib(i)OHOBOM) kmcjiotu. nyHKT 29, 33 vl 39 yTOHHeHbi 
b cooTBeTCTBMM c peKOMeHflaane£i SKcnepTa. TepMMH «npnMepHO» MCKJiio^eH 
M3 $opMyjibi M306peTeHMH. 

Ha ocHOBaHM BbmieM3Jio^ceHHoro 3a*BHTejib npocMT BbwaTb eMy naTeHT. 



npmioaceHHe : yTOMHeHHan $opMyjia M3o6peTeHMH Ha 4 ji. b 2 3K3. 

no AOBepeHHOCTM 
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\^,^\ M FIAPTHEPbl 
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H3MEHEHHAH SOPMYJIA P130EPETEHP1H , IIPEflJIOHCEHHAH 3AHBHTEJIEM flJIH 

PACCMOTPEHHH 

1. YcTpoMCTBo, npeacTaBJiHiomee coCom TonjiHBHuii 3 jismsht hjim 
aKKyMyji^Top, BKXtio^aiomee ajieicrpofl h/hjih 6nnojiflpHyK) nnacTMHy, 
BbinojiHeHHbie M3 MaTepnajia , coaep>Kamero MejiKowcnepcHbri5 
cyjib$i>ipoBaHHbiPi yrjiepoflHbiM MaTepnaJi. 

2 . YcTpoMCTBO no n . 1 , r\ue yrjiepocHbiH MaTepnaji cojiepacMT 
yrjrepoflHyio caacy. 

3. YcTpoHCTBO no n.l, rse yrjiepo^Hbift MaTepnaji coflepacHT 
rpa$MT, HaHoyrjiepo^, $yjuiepeH, $yjuiepeHOBBM MaTepnaji, 
MejiKO^McnepcHbiM yrnepoxt vljivi hx cMecb . 

4. YcTpoMCTBO no n.l, r«e cyjib<£npoBaHHbiii yrjiepo^Hbrii 
MaTeppiajr co«ep?Ki4T MHoacecTBO cyjib$OHaTHbix 3aMecTMTejiefi o6mew 
$opMyjibi -S0 3 M, noBepxHOCTHO-CB^3aHHbix c hum, me M npe^cTaBJineT 

CO6OM BOflOpOfl VLJIK KaTHOHHbie HaCTMUbl, H B KOTOpOM nOBepXHOCTHafl 

aTOMHa^ KOHueHTpauM^ cepbi, npncyTCTByiomeii b noBepxHocTHO- 
cBH3aHHbix -S0 3 M-ocTaTKax^ M3MepeHHan MeTO^OM XPS, cocTaBJineT 
6ojiee vijivl paBHO 0,25% oTHOCMTejibHO oGmew noBepxHocrHOM aTOMHOH 
KOHueHTpauwM yrjiepoflHoro MaTepnajia . 

5. YcTpowcTBO no n.4, vne noBepxHOCTHan aTOMHan 
KOHueHTpauwH cepbi HaxoflMTC^ b MHTepBajie ot npwMepHO 0,25% no 
npMMepHO 5,0%, 

6. YcTpoMCTBO no n.4, rne noBepxHOCTHan aTOMHan 
KOHueHTpauKiH cepbi Haxo^MTCH b nHTepBajie ot npMMepHO 0,35% ao 
npwMepHO 5,0%. 

7. YcTpoiicTBO no n.4, me M npeflCTaBJisteT co6om KaTMOHHbie 

^aCTHUbl HaTpPIH , KaJlM^, JIKETHH HJ1H aMMOHMH . 

8. ycTpowcTBO no n.l, r,ae yrjiepo^HtJM MaTepwaji cocTaBJi^eT 
MeHee npwMepHO 98% KOMno3Muwn. 

9. ycTpowcTBO no n.l, r^e yrjiepoflHbifi MaTepnaji cocTaBJineT 
npMMepHO 50-80% komiio3mumm . 

10. ycTpowcTBO no n.l, me 3JieKTpoj; h/hjih 6*inojiflpHafl 
njiacTMHa flonojiHHTejibHQ BbinojiHeHbi M3 MaTepMaJia , co^ep^amero 
npOBOAHIUMM nojiHMep . 

11. ycTpoMCTBO no n.10, r«e npoBOfl^mMH noiiMMep coflep^cHT 

reTepoaTOM. 
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12. YcTpoHCTBO no n.10/ r«e npoBOfl^mKrw nojira-iep coflepraT 
nojinaHPiJiMH, nojinnnppoji, nojiM^ypaH, nojiMTMo^eH hjim mx CMecb . 

13. YcTpoMCTBO no n.10, me npoBOflHiwiM nojinMep coflep^cMT 
nojiHaHHJiHH, nojinnKppoji, nojro$ypaH, nojiHTMO(i>eH, nojiw- 
(napa$eHMjieHOKCw) , nojiM (napa$eHPtneHcyjib$j<i;cO , mx 3aMemeHHbie 
npoBO^Hiune nojiHMepu *xnw mx cmscb . 

14. YcTpowcTBO no n.ll, r,ne reTepoaTOMOM ^BJiaeTCH N, 0 mjim 

S. 

15. YcTpoiiCTBO no n.ll, r^e reTepoaTOMbi cocTaBJi^ioT 0,2-15% 

K0Mn03MUMM COTJiaCHO XPS-flaHHblM . 

16. YcTpowcTBo no n.10, r^e npoBO^Him^M nojiKLMep cocTaBJineT 
6ojiee 0 % pi MeHee 100% komiio3mumm . 

17. YcTpoiiCTBO no n.10, me npoBOflnmnpi nojiMMep cocTaBjiaeT 

2-50% K0MI103MUMM . 

18. YcTpowcTBO no n.10, rjje npoBOflHmMH nojiHMep cocTaBJineT 

2 0 - 5 0 % K0Mn03KTUHH . 

19. YcTpowcTBo no n.10, m,e nojiMMep HBjineTC* npMBMTbiM k 
MejiKOWcnepcHOMy cyjib$npoBaHHOMy ymepowoMy MaTepnajiy. 

20. ycTpoMCTBO no n.10, rjje nojiniviep noKpbiBaeT 
cyjib$MpoBaHHbiM yrjiepocHbiM MaTepwajn. 

21. ycTpoiiCTBO no n.n.l hjih 10, r^e sjieKTpo^ k/htoi 
6MnojiHpHaH njiacTMHa .EtonojiHHTeJibHO BbinojiHeHbi H3 MaTepnaJia , 
coflep^camero MeTajui . 

22. ycTpoiiCTBO no n.21, r^e MeTaJiJiOM hbjihgtc^ miaTHHa. 

23. ycTpoMCTBO no n.21, vne 2-80% KOMno3nurai cocTaBJifleT 
MeTajui . 

24. ycTpopicTBO no n.21, me 2-60% KOMno3PiuPiM cocTaBjineT 

MGTaJTJI . 

25. ycTpowcTBO no n.21, i\ae 20-4 0% KOMno3PiuPiM cocTaBJineT 
MeTajui. 

26. ycTpoiiCTBO no n.21, rjje MeTajui oflHopojmo pacnpe«eJieH Ha 
noBepxHOCTH MaTepnajia . 

27. ycTpoiiCTBO no n.l, «onojiHHTejibHO BKjiioHaiomee 
3ji.eKTpojinTHyio MeM6paHy. 



28. YcTpopicTBO no n.27, rjxe sneicTpojiMTHaH MeM©paHa 
BbinojiHeHa M3 MaTepnajia, coaep^amero 

nojiM (nepj)Topcyjib j)OHOByK)) KMCJiOTy . 

29. TonjIHBHBIH 3Jl6MeHT / BKJIIO^aiOmMPl aHQfl m/mJIM KaTOJI, 

BbinojiHeHHbiM H3 MaTepnajia, coaepacamero cyjib$MpoBaHHbiM 
MejiKO«H:cnepcHhiPi yrjiepo^Hbifi MaTepnaji. 

30. TonjiMBHbiPi 3jieMeHT no n. 29, flonojiHHTejibHO BbinojiHeHHbri* 
M3 MaTeppiajra, coflepacamero npoBO«ninMH nojiHMep. 

31. TonjIMBHblW 3JIBM6HT nO n . 30, flOnOJIHMTejIbHO BbinOJIHeHHbIM 

H3 MaTepnajia, co^epacamero MeTajui. 

32. TonjiHBHbiM sjieMeHT no n. 31, r^e MeTajuiOM HBJineTCH 
njiaTMHa . 

33. KOHfleHCaTOp, BKJIKraaiOIipift OJieKTpOfl, BbinQJIHeHHblft H3 

MaTepnajia , coflep^amero cyjib$npoBaHHbiH MejiKOflwcnepcHbipi yrjiepo^HbD* 
MaTeppiaji vl npoBOX^mra* nojiHMep . 

34. KoMno3Mu,MH , co,aepacamaH cyjib$MpoBaHHbiM MejiKOwenepcHbM 
yrjiepoOTbiM MaTepnaji vl npoBOflHmwM nojimviep. 

35. KoMno3MUMH no n. 34, aonojiHHTejibHO coflepKaman MeTajui. 

36. KoMno3HUMH no n. 35, me MeTajuioM hbjihgtc^ njiaTMHa. 

37. KoMno3MUHH no n. 34, r^e yrjiepocHbift MaTepnaji coflepacHT 
yrjiepoxiiHyio caacy. 

38. KoMno3MUMH no n. 34,r^e yrjiepoflHbift MaTepnaJi coflepacHT 
rpa$MT, HaHoyrjiepofl, 4>yjuiepeH, $yjurepeHOBbipi MaTepnaJi, 
MejnKOflMcnepcHbiM yrjiepo,u vum CMecb . 

39. CnocoG nojiy^eHMH KOMno3MU,MPi MejiKOXUMcnepcHoro 
ymepo^Horo MaTepnana c yjiy^uieHHoft sjieKTpoHHOH m npoTOHHOM 
npoBOflMMOCTbK), BKjiio^aiomPifi cyjib$MpoBaHMe MejiKOflwcnepcHoro 
yrjiepo^Horo MaTepwajia m 3aTeM HaHeceHwe Ha Hero noicpbiTHH M3 
npoBOAHiuero nojiHMepa, vljivl cMeiueH^e npoBO^nmero nojiHMepa c 
cyjib$MpoBaHHbiM MejiKOflMcnepcHbiM yrjiepo^HbiM MaTepnajiOM vljivl 
npMBMBKy npoBO^^mero nojinMepa Ha cyjib$HpOBaHHbiM MejiKOWcnepcHbM 
yrjiepowbiH MaTepnaxr . 

40. Cnoco6 no n.39, b kotopom yrjiepo^HbiM MaTepnajr co^epacMT 
rpa$MT, HaHoyrjiepo^, $yjuiepeH, ^yjuiepeHOBbiM MaTepnaji, 
MejiKO^HcnepcHbiM yrjiepos vljivl vlk CMecb . 
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41. Cnoco6 no n.39, b kotopom yrjiepojiHbiM MaTepnaji coj^epaonT 
yrjrepoAHyio caacy. 

42, npoflyKT, nojiy^eHHbiH cnoco6oM no n. 39. 

[JO MOBepeHHOCTM 



